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 Corin: a key protein of 
an adaptive renal mechanism 
to respond to salt variation ? 
 Richard  Bouley 1 
 The protease corin generates atrial natriuretic peptide and affects 
blood pressure and salt – water homeostasis. Under dietary salt 
challenge, corin knockout mice show blood pressure exacerbation 
and significant weight gain due to water and salt retention. This 
phenotype involves the epithelial sodium channel but is independent of 
the renin – angiotensin – aldosterone system. This suggests that corin has 
an important role in a new adaptive mechanism of the response 
to variations of salt in the diet. 
 Kidney International (2012)  32, 7 – 8.  doi: 10.1038/ki.2012.123 
 Wang  et al. 1 (this issue) show with simple 
experiments the role of corin in blood 
pressure adaptation to salt diet challenge 
and highlight the importance of this 
enzyme in the homeostatic regulation 
mechanism of blood pressure. 
 Corin is a transmembrane serine pro-
tease of the trypsin superfamily. Th is pro-
tease is abundant in atrial and ventricular 
cardiac myocytes. Corin was also detected 
in the kidney and uterus. Interestingly, 
soluble fragments of corin have been 
detected in human blood. The plasma 
corin concentration is reduced in the case 
of heart failure, but increased in hyperten-
sion of pregnancy. 2 Th e soluble corin pro-
teolytic activity  in vivo is still elusive, but 
 in vitro assays suggest that both active and 
inactive fragments of corin were generated 
either by the action of the metalloprotease 
or by corin autocleavage. 3 More work is 
needed to answer this question, but these 
observations support the idea that soluble 
corin concentration in the bloodstream 
might be a promising biomarker in 
diseases such as heart failure, and during 
salt-related hypertension or pregnancy. 
Corin mediates the cleavage of pro-atrial 
natriuretic peptide (Pro-ANP), an inactive 
hormone, to an active hormone, atrial 
natriuretic peptide (ANP). ANP reduces 
sodium and water reabsorption and plays 
a role in blood pressure homeostasis. 
 It is known that plasma ANP levels are 
elevated in mice on a high-salt diet and 
that the absence of ANP or its receptor 
leads to hypertension. It was not surpris-
ing, therefore, to fi nd that deletion of the 
corin gene in the knockout mouse ( Cor  – / –  ) 
causes hypertension and cardiac hypertro-
phy. In African Americans, polymor-
phisms in the corin gene are associated 
with high blood pressure and cardiac 
hypertrophy. Corin is not the fi rst protease 
identifi ed as playing a major role in blood 
pressure homeostasis. Thus, renin and 
angiotensin-converting enzyme have also 
been shown to be involved in the patho-
physiology of hypertension ( Figure 1 ). 
 Renin and angiotensin-converting 
enzyme produce the active fragment angio-
tensin II, which increases sodium reab-
sorption by the Na   +   / H   +   exchanger in 
proximal tubules, where most of the fi l-
tered sodium is reabsorbed. A second hor-
mone, aldosterone, plays a role in the fi ne 
tuning of sodium reabsorption. Aldoster-
one increases the reabsorption of sodium 
in the collecting ducts by its eff ect on the 
epithelial sodium channel (ENaC). In con-
trast to angiotensin II and aldosterone, 
ANP inhibits the reabsorption of sodium 
by ENaC in the collecting ducts. Further-
more, the localization of corin in the kid-
ney and its proximity to the site of action 
of ANP support the idea that corin might 
play an important physiological role in this 
organ ( Figure 1 ). 
 Wang  et al. 1 (this issue) show that a 13-
fold increase in sodium concentration did 
not aff ect blood pressure in normal mice. 
However, the same high-salt diet signifi -
cantly aff ects the already high blood pres-
sure observed in mice that do not express 
corin ( Cor  – / –  mice). Interestingly, previous 
studies using 26 times more sodium 
reported an increased blood pressure in 
both wild-type and  Cor  – / –  mice. 4 This 
observation suggests first that corin 
expression and its production of ANP can 
help to handle variations of salt without 
aff ecting any major regulatory pathways. 
Second, this mechanism can be overloaded 
in the presence of a signifi cant amount of 
sodium. Th e eff ect of a high-salt diet on 
the high blood pressure of  Cor  – / –  mice was 
observed 2 weeks aft er they were returned 
to a normal diet. Interestingly, during a 
high-salt diet, both plasma renin and 
aldosterone concentrations are reduced. 
Th is eff ect is observed in both wild-type 
and  Cor  – / –  mice and may represent an 
attempt to reduce sodium reabsorption. A 
similar reduction of renin and aldosterone 
is observed with a physiological dose of 
ANP. 5 In addition, the knockout mice that 
did not express ANP receptor type 1 
showed an increase in serum aldosterone. 6 
Th us, the reduced level of aldosterone in 
 Cor  – / –  mice is unexpected. Is it possible 
that ANP is produced in the adrenal 
gland? Yet, the mechanism by which aldos-
terone but not renin is reduced in  Cor  – / –  
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mice serum is interesting. Nevertheless, 
despite the low level of aldosterone, meta-
bolic and electrolyte analysis shows that 
 Cor  – / –  mice gain more weight and have 
sodium and water retention. Amiloride, 
an inhibitor of ENaC, reduces the reab-
sorption of sodium in  Cor  – / –  mice, and 
subsequently this treatment reduces blood 
pressure in  Cor  – / –  mice. Interestingly, 
the more important positive regulators 
(angio tensin II and aldosterone) did not 
change significantly when  Cor  – / –  mice 
were fed with a normal or high-salt diet. 
Th is raises the question of how ENaC is 
associated with an increase in sodium 
transport. If it is due only to the higher 
sodium concentration, why does it take 
more than 2 weeks to observe a return to 
lower blood pressure when mice are 
returned to a normal diet? 
 ENaC activity is mainly under the control 
of the renin – angiotensin – aldosterone sys-
tem, but a little activity is still observed even 
in the absence of aldosterone. Wang  et al. 1 
ruled out the role of alternative sources of 
angiotensin II and calcium using losartan, 
an angiotensin II antagonist, and amlodipine, 
a calcium channel blocker. These obser-
vations suggest a novel mechanism under-
lying hypertension other than the renin – 
angiotensin – aldosterone system. Perhaps 
this mechanism may involve vasopressin, 
adenosine triphosphate, and cytoplasmic 
sodium concentrations, which have been 
shown to affect ENaC. 7 – 9 Furthermore, 
the lack of corin expression may aff ect the 
equili brium among other proteases that are 
able to activate ENaC by cleavage. 10 Addi-
tionally, Wang  et al. 1 did not address the role 
of the accumulation of Pro-ANP that is 
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 Figure 1  |  Proposed role of corin in water and salt homeostasis. In high-salt-diet conditions, 
corin cleaves pro-atrial natriuretic peptide (Pro-ANP) into an active form (ANP) in the heart. To 
reduce sodium reabsorption, ANP inhibits the secretion of aldosterone from the adrenal gland 
and reduces secretion of renin from the kidney and subsequently the production of angiotensin II 
(Ang II). ANP will also reduce the activity of the epithelial sodium channel in kidney principal cells. 
metabolized into a 32- instead of a 28-resi-
due peptide. Thus, urodilatin may have 
a role in regulation of renal sodium and 
water excretion. 11 
 In summary, the work of Wang and col-
leagues 1 confi rms the importance of corin 
in blood pressure homeostasis. Th is study 
highlights the importance of secondary 
mechanisms in water and salt regulation 
and helps to improve our understanding 
of this crucial homeostatic mechanism. 
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